ABSTRACT
INTRODUCTION
Amorphophallus (Elephant foot yam) is a genus of perennial plants belonging to Araceae family [ 1 ] . This genus includes more than 170 species, which are mainly distributed in the tropics or subtropics of West Africa and South Asia [ 2 ] . It contains glucomannan (a water-soluble dietary fiber), which helps to reduce lipids, systolic blood pressure and glycemia in human [ 3, 4 ] . It is a rich source of dietary fiber and have low glycemic index which helps in the treatment of heart ailments as well as diabetes. It is also helpful in regulating the good cholesterol level in the body due to presence of high amount of omega fatty acids. It is low in fat contain and is only shown to have the essential fatty acids that help in reducing the risks of obesity and diseases associated with it [ 5 ] . Amorphophallus paeoniifolius (Dennst.) Nicolson is widely distributed and cultivated in India, Indonesia and other Asian countries. It has large variation in petiole colour, such as light to dark green, blackish green, gray, reddish or pinkish white. On the basis of petiole structure it may be classified into two groups A. campanulatus (A. paeoniifolius) var. hortensis (smooth petiole) and A. campanulatus (A. paeoniifolius) var. sylvestris (rough petiole) [ 6 ] . Elephant Foot Yam producing states in India are Andhra Pradesh, West Bengal, Gujarat, Kerala, Tamil Nadu, Maharashtra, Uttar Pradesh, and Jharkhand. The net economic profit is over 1 lakh rupees per ha in India from this cultivation [ 7 ] . Thus it has the great potentiality to provide nutritional security to the developing countries along with their medicinal aspects. Research exploring molecular genetics of elephant foot yam is limited till date. However, few genomic molecular makers have been developed for this crop. SSR markers have been shown to be an effective tool to carry out germplasm characterization and genetic diversity studies in crop species [ 8, 9, 10, 11, 12 ]. Hence in-depth studies based on molecular markers like SSRs will help definitely in understanding the genetic diversity of germplasm as well as identification, conservation and utilization of this crop. Our study was initiated to access the utility of SSR markers in differentiating some Indian elephant foot yam accessions to identify markers that could be useful for future genetic mapping and improvement programs.
MATERIALS AND METHODS
In this study, a representative set of 12 accessions of elephant foot yam (Table 1) collected from the different parts of India were used for analyzes. . The quality and quantity of the extracted DNA was verified on 1% TBE agarose gels. All DNA extracts were stored at -20°C. A total of 13 SSR primer pairs developed from Amorphophallus konjac [ 14 ] were screened and tested. Among the 13 SSR primer pairs (Table- 2), 11 were chosen and used in this study based on their reliable amplification profiles, high polymorphism and the ease with which the results could be unambiguously read and scored. annealing at 50°-60°C, a 1min extension at 72°C and a final extension step of 2 min at 72°C. The locus-specific annealing temperatures were presented in Table- 2. Final PCR products were resolved on a 1.5% agarose gel and visualized by Ethidium Bromide (Figure-1 ).
Figure-1: Agarose gel picture of four important primers
Product sizes were determined by comparison to a 100 bp DNA ladder (Biotools). To determine the most informative primer, following parameters were calculated: Polymorphism Information Content (PIC), Marker Index (MI), Resolving Power (RP), and Diversity Index (DI) [ 15 ] . PIC for the SSRs marker was estimated by using the formula PIC i = 2f i (1-f i ). Where, f i is the frequency of the marker fragments that were present (1-f i ) is the frequency of the marker fragments that were absent. MI was calculated as: MI = PIC x number of polymorphic loci. RP is defined per primer as: RP = Σ Ib, were "I b " is the band informativeness, that takes the values of 1-[2 X ‫,])|‪0.5-p‬|(‬ being "p" the proportion of each genotype containing the band. The diversity index, which indicates the genetic diversity of the germplasm, was calculated using the formula DI = 1 -1/L ΣP i 2 , in which P i is the allele frequency in (each individual allele is considered a unique fragment amplification) and L is the number of loci. 
RESULTS AND DISCUSSION
The total number of alleles and size of SSR markers varied from the ones originally reported, indicating that the source of the material tested differed from that of the previously characterized collections [ 14 ] . A total of 44 alleles were amplified from the 11 microsatellite loci in the 12 accessions. The number of alleles observed in the whole dataset ranged from 2 to 10 alleles per locus (Table-2 ). Moreover, four tested loci (Amor 46, Amor 22, Amor 36 and Amor 41) had PIC values greater than 0.30, which is consistent with the results found for some of these loci by Pan et al. [ 14 ] . The highest value of average genetic diversity observed in the present study is 0.84 (Amor 36). The Amor 46 marker was highly polymorphic and had a high PIC value of 0.5 (Table-2 Further, the interrelationships between efficiency parameters were analyzed using Spearman rank correlation coefficient. The correlations between all parameters were highly significant (Table-3) . This implied that all efficiency parameters are more or less equally important in assessing the efficiency of whole set of 11 SSR primers. Figure-2 ), could identify most effective primer, Amor 51 ( Figure-3 ) and also discriminate the least efficient primer. Overall at the genetic relatedness level SSR markers are more informative and it may be concluded on the basis of this study that for genetic diversity analysis with SSR markers were more effective.
CONCLUSION
A. paeoniifolius being essential for food security in many developing countries, it materializes necessity to broaden the genetic bases to facilitate farmers' varietal portfolios adaptation to climatic changes. But, there is no sufficient molecular marker for characterization and detection of genetic diversity for this crop. The present study contributes fundamental information for the implementation of appropriate conservation plans and breeding programs for elephant foot yam genetic resources. Thirteen of SSR markers was developed from the genomic sequences of A. konjac and applied in genetic diversity analyses of this species. Among these 13 SSR markers, 11 markers are cross-genus transferable to Amorphophallus spp. and can be useful for genetic studies in the araceae family. Present investigation showed that among these 13 primers 11 primers are suitable for the detection of genetic diversity in A. paeoniifolius and finally, it is found that Amor 51 is the most efficient SSR marker.
